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ABSTRACT 

Snow  charactarlsation  aaasuraaants 
acquired  during  8N0W-TWD/ Smoke  Week  VI 
ara  praaantad.  A  sunnary  of  data  for 
eight  days  In  January  1984  la  given. 

These  data  consist  of  fall  velocity* 
snow  structure *  and  snow  rata  as  recorded 
by  laboratory  prototype  oqulpaant.  A 
new  concept  of  back  lighting  on  the 
fall  velocity  indicator  to  discussed 
and  data  esaaplas  shown.  8aow  rata 
plots*  fall  velocity  and  crystal  typo 
laforaatloa  era  presented  for  ooloctod 
periods. 

1 .  Introduction 

Air  Perea  Goophyslca  Laboratory 
(APSL)  aaaeuraasats  recording  the 
charactorlatica  of  aoturolly  f alllag 
snow  wore  aado  at  fliap  Grayling,  MI 
during  January  1984*  in  support  of  8N0P- 
TWO/Beaka  Hook  VI .  Other  relatad 
aaporiaaato  aero  hold  proviouoly  in  tho 
wftnt'  1981-1982  at  fliap  Kthoa  Alloa* 
Joriaho*  VT  in  support  of  8N0tHMB-A* 
and  at  Chap  Oroyllag*  Ml  during  Boooahor 
1902*  ia  support  of  —OH  BOB  9.  Iho 
sponsoring  orgnaisotion  for  those  throe 
onporftaonto  was  tho  B.8.  Aray  Cold  le¬ 
gless  la  scorch  and  Bagiaoerlag  Laboratory 


(IVl)  to  naasuro  fall  velocity*  tho  snow 
structure  recorder  (SSR^for_cryetal  , 
identification',  sad  the  snow  rata  aster 
(SRH)  to  aeaauro  eaowfall  rata.  These 
Inatruaants  arc  doscrlbod  and  operation¬ 
al  aathods  aaployod  are  discussed  la 
previous  reports,  SHOW  OH-1,  Data  Re¬ 
port  (Barthal,  1982);  8H0W-0ME-B*  Data 
Report  (Barthal*  ot.al.*  1983)}  at  8 now 
,  Syaposlun  II  (Barthal*  ot.al.*  1982); 

SPlB  Syaposlun  (Plank,  ot.  al.,  1983); 
in  aia  APSL  Report  (Gibbons*  ot.  al.* 

1983);  ond  at  Snow  Syaposlun  III  (Barthal, 
'ot.  al.,  1983).  This  paper  la  concerned 
.  pr inertly  with  tho  presentation  of  data 
.  recorded  by  tho  throe  AfCL  prototype 
'  iastruaoata  and  aaalyood  for  future  con- 
’  parlsoaa  with  results  of  other  tost 
participants.  lastruaoat  aodlflcatloas 
ara  prosontad. 

2.  Inatruaants 

The  fall  velocity  indicator  (IVl) 
and  tho  snow  structure  recorder  (88R) 
wars  nod if led  for  use  at  SMOP-TUD/Saoke 
Hbok  vr. 

One  problaa  with  tho  IVl  has  per¬ 
sisted  since  lastruaoat  conception*  that 
of  weak  or  faded  video  lasges.  In  tho 
front  lighting  configuration  used  for 
SNOW-ONE -A  and  8N0W-0NE-B,  strobed  light 
was  reflected  froa  the  particle  Into 
tho  caaora.  The  aaowat  of  reflected 
light  varied  with  crystal  also,  ahapo, 
structure*  and  spatial  configuration. 

This  variation  coabinad  with  Halted 
video  resolution  and  laogo  aagaificatioo 
aado  it  difficult  for  tho  analyst  to 
identify  salient  features  on  which  to 
boss  aoasuraaanto.  This  problaa  woo 
coapoundad  whoa  a  particle  tuahled  or 
oocillatad  os  it  fall*  and  resulted  in 
a  broad  scattering  of  fall  velocity  de- 
taralaatlona. 

1>s  enhance  particle  definition*  it 
was  decided  to  aodify  tho  IVl  to  a 
back  lighting  concept.  A  atrebe  leap 
nee  no  anted  at  tha  roar  of  tho  eanple 
chanbar  behind  a  grsuad-glasa  aaroon 
ouah  that  tha  diffused  light  weald  enter 
the  sanofa  dimetly.  Thia  sanfignrstien 
provides  a  shadow  leaps  of  tha  falling 
particle  with  batter  contrast  and  defini¬ 
tion.  fhrthor*  this  hotbed  hoc  permitted 
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ABSTRACT 

Snow  charackarlsation  asaaurananca 
acquired  during  SNOV-THD/Saoks  Mtek  VZ 
arc  praaanted.  A  summary  of  data  for 
eight  days  in  January  1984  is  given. 

These  data  consist  of  fall  velocity, 
snow  structure,  and  snow  rata  as  recorded 
by  laboratory  prototype  equipment .  A 
new  concept  of  back  lighting  on  the 
fall  velocity  indicator  la  discussed 
and  data  exaaples  shown.  Snow  rata 
plots,  fall  velocity  and  crystal  type 
information  are  presented  for  selected 
periods . 

1 .  Introduction 

Air  Perce  Geophysics  Laboratory 
(A PEL)  measurements  recording  the 
characteristics  of  naturally  falling 
snow  wore  made  at  Camp  Grayling,  HI 
during  January  1984,  in  support  of  SHOW* 
TND/Smoke  Week  VI .  Other  related 
experiments  were  held  previously  in  the 
winter  1981-1 M2  et  Osip  Rthna  Allen, 
Jericho,  VT  In  support  of  SHOW-OMt-A, 
and  at  Gamp  Grayling,  M  during  December 
1982,  la  support  of  SNOIKMB-B.  The 
sponsoring  organisation  for  these  three 
experiments  wee  the  0.8.  Army  Gold  Re¬ 
gions  Raeesrch  end  Baglaeerlag  Laboratory 
(OREL). 

AVCL  interests  ley  In  three  direc¬ 
tional  fall  velocity  meaaur seats, 
crystal  identification,  and  anew  rate 
measurements.  The  needed  information 
wee  gathered  by  three  APBL  prototype 
Instrumental  the  fell  velocity  indicator 


(8RH)  to  measure  snowfall  rate.  These 
instruments  are  described  and  operation¬ 
al  methods  employed  are  discussed  la 
previous  reports,  8N0V-0MR-A,  Data  Re¬ 
port  (lor  thel,  1982 ){  SN0IHMR-B,  Data 
Report  (Barthal,  et.al.,  1983) f  at  faow 
.  Symposium  II  (Barthal,  et.al.,  1982)* 
tftE  Symposium  (Plank,  at.  al.,  1983)} 

In  an  APBL  Report  (Gibbons,  at.  al., 

!  1983)*  and  at  Snow  Sympoalum  III  (Barthal, 
iet.  •).,  1983).  This  paper  la  concerned 
;  primarily  with  the  presentation  of  data 
. recorded  by  the  three  APBL  prototype 
(  instruments  and  analysed  for  future  com* 

'  per Isons  with  results  of  other  teat 
participants.  Instrument  modifications 
era  presented. 

2.  Instruments 

The  fall  velocity  indicator  (VVI) 
and  the  snow  structure  recorder  (88R) 
were  modified  for  use  at  SHOW-TWD/lmoka 
Hbek  vr. 

One  problem  with  the  VVI  has  per¬ 
sisted  since  Instrument  conception,  that 
of  weak  or  faded  video  images.  In  the 
front  lighting  configuration  used  for 
8N0W-0NB-A  and  SNOW-OWE-B,  strobed  light 
was  reflected  from  the  particle  into 
the  camera*  The  amount  of  reflected 
light  varied  with  crystal  else,  shape, 
structure,  and  spatial  configuration. 

This  variation  combined  with  limited 
video  resolution  and  image  magnification 
made  it  difficult  for  the  analyst  to 
identify  salient  features  on  which  to 
base  meaaur aments.  This  problem  was 
compounded  when  a  particle  tumbled  or 
oscillated  as  it  fell,  and  reeulted  in 
a  broad  scattering  of  fall  velocity  de¬ 
terminations. 

To  enhaoca  particle  definition,  it 
was  decided  to  modify  the  VVI  to  a 
back  lighting  concept.  A  strobe  lamp 
waa  mounted  at  the  rear  of  the  sample 
chamber  behind  n  ground-glass  screen 
such  that  the  diffused  light  would  eater 
the  camera  diractly.  This  configuration 
provldaa  a  shadow  image  ef  the  falling 
partlda  with  batter  contrast  and  defini¬ 
tion.  Rrthor,  thia  method  has  permitted 
e  large  reduction  la  the  instrument's 
physical  also.  The  only  drawback  to 
this  method  la  that  a  mirror  wood  to  de¬ 
termine  the  third  dimension  of  port  idea  ! 
la  now  wee  lees,  da  the  Ml  waa  not  de- 
aigaed  with  particle  Identification  as  , 

•  prime  function,  thia  limitation  la  j 
acceptable,  lasgs  nawparlsea  phages  ..  I 
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lfled  olnco  January  84  to  lncraaao  tho 
voluao  of  onov  entering  tho  laatruaoat 
and  furthar  laprovaaaats  la  both  defla- 
jltloa  and  eollaetlon  capabilities  ara 
[being  planned.  Consideration  la  balng 
•Ivan  to  digitising  tho  video  for  future 
operations. 

The  enow  structure  recorder  (88ft) 
had  sons  alnor  changoo  aada  prior  to 
the  January  teats.  To  lncraaao  tho 
nunbor  of  partlcleo  available  for 
analysis,  the  'otep/go*  nechanlsn  una 
stepped  down  fron  1  1/2”  to  S/4*  to 
decrease  bait  novsnant,  thus  doubling  . 
'the  aaouat  of  tins  of  each  eanple. 


periods  of  vary  light 
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Since  ch«  aaapllng  ant  &•  eaaentially 
a  alee,  collack&en  efficiency  la  depen¬ 
dent  upon  inetruaent  poeition  with 
raapact  ke  wind  direction.  The  lnakru- 
nank  haa  bean  aounked  on  a  annually 
rokakad  kabla  khak  allowa  lk  ko  be  faced 
lnko  khe  wind.  Currant  plana  are  ko 
aachanlco  khlo  kabla  and  conaldaraklona 
era  being  aada  ko  eiailarljr  configure 
khe  FV1.  The  dlffaraacaa  in  khe  nuabere 
of  parklclaa  naan  on  khe  8SR  during 
khe  recenk  asparlaanka  are  algnlf icantly 
greaker  whan  caaparad  ko  kha  nuabere 
eaan  of  kha  FVI. 

The  enow  raka  anker  waa  eeeeaklallp 
the  aaaa  aa  khak  weed  In  MOV  ONB-S. 

Aa  no  faulk  wlfch  kha  SIM  haa  bean  defined 
ak  khlo  klae,  wa  praauaa  kha  currank 
re ad log a  ko  be  eorreck.  There  are  oklll 
eonearna  regarding  air  flow  around  kha 
lnakrueenko,  particularly  kha  SUM,  and 
enoke  k racking  akudlaa  are  being  conducted 


3.  SNOW  TND/Saoko  Weak  VI  Daka 

The  availability  of  poraonnal  and 
budge k  roafcrlcklono  prevented  our 
parklelpaklon  la  kha  flrok  half  of  kha 
SNOW-TVD/Saoko  Weak  IV  field  cnarclaa. 
Our  Winnebago  arrived  oa  alka  afkar  khe 
Chrlekaeo  racaaa  aad  kha  lnakruuenka 
ware  In  oparakian  free  January  Skh  thru 
January  24th.  Snowfall  naaauranaaka 
ware  aad a  oa  eight  (•)  aeparate  dayo. 
Table  1  ahowo  thaaa  parloda  of  opera kloa 
and  ladtcakaa  anew  lakanoltiaa  aad  ob- 
aaread  cryakal  typaa.  Of  thaaa  daya 
only  two,  10  aad  23  January,  had  owffl- 
elaak  anew  falling  lata  all  throe 
laatrwaanta  to  warrant  further  aaalyoaa. 
par  the  other  ala  daya,  vary  light 
aaewfall  waa  regarded  by  the  SM  with 
wary  little  data  obtained  by  the  PVI 
aad  SON. 


anew  rata  data  far  thaaa  tinea  ware  ob¬ 
tained. 


4.  16  January  1984 

On  kha  16th  of  January  1984,  five 
atudy  parloda  ware  aa lacked:  2000, 

2030,  2100,  2200,  and  2230.  All  AFCL 
Inotruwonto  ware  operating  during 
thaaa  parloda  of  relatively  good  enow- 
fall.  During  thaaa  parloda  the  firak 
fifty  free  falling  partldea  naan  on  the  . 
'  PVI  worn  aeaaurod  for  largoot  dluen- 
1  aloe  and  for  fall  velocity.  Thaaa 
aaaauraaaata  are  ehown  in  figure  2,  fall 
velocity  va.  alaa  plate,  wfth  1  the  lar- 
gaat  phyaical  d lean elan.  The  aolld 
llnea  In  the  figuraa  are  kha  leant. aguara 
regreeeloa  llaaa  aad  kha  daahed  llnea 
•how  plue  or  alaua  one  ataodard  devla- 
*  tlon.  The  data  are  Individual  parklclaa. 
The  alaa  range  oa  thia  day  la  broad  with 
largoot  dlaenalooa  froa  .3  an  to  16.6 
an  aad  fall  volocltlee  froa  .3  a  eec“l 
to  .93  a  eec~i.  Snow  kypaa  aaaa  on 
kha  fall  velocity  indicator  ara  aaayi 
etollara,  apotial  daadrikaa,  aggragakaa 
of  doadrltea  aad  graupollika  anew  la  kha 
firak  aad  fourth  caaoai  doadrltea 
added  la  the  2030  aaapla;  rlaod  dandrlkaa 
aad  aaew  pellete  during  the  2100  aaapla} 
aad  rlaad  platan  during  tha  2230  aaaplao. 
Partldea  lean  than  .3  ■  ara  not 
vialble  aa  tha  PV1  haceuaa  ef  tha  Halted 
video  reedutiea.  There  appearo  te  ha 
aaaa  rulatiaaahlp  hatwaan  particle  eiaa 
aad  fdl  velocity.  Slailaritiee  da 
aniet  hatwaan  current  analyaaa  and  theca 

data  aa  reported  la  MBW-0K-A  aad  • 
flhamater  lent  tan  Naaaarcaaata  end  Bata 
dnalyale  (Oarthal,  at  el,  1901).  The 
anew  otructuee  reoordurfSOg)  dean  waa 
eaaniaod  far  On  aaaa  five  perleda  aad 


www  tiro  urn  ■iiu—  u  iu  m  tvcwt 
Into  the  wind*  Currant  plans  ara  ta 
mechanise  this  tahla  and  eenaldaratlens 
ara  being  made  to  similarly  conflftira 
the  FVI.  Tha  dlffaraneas  In  tha  nuahara 
of  partlelas  saan  on  tha  ME  during 
tha  r scant  experiments  ara  significantly 
grsatar  whan  caaparad  to  tha  nuahara 
scan  of  tha  FVI. 

Tha  snow  rata  aatar  was  essentially 
tha  aaaa  as  that  usad  In  SNOW-ONB-B. 

As  no  fault  with  tha  SRH  has  boon  da flood 
at  this  tins,  wa  prasuaa  tha  currant 
raadlaga  to  ha  eorract*  Thara  ara  still 
concarna  ragardlng  air  flow  around  tha 
Instruments,  particularly  tha  SEN,  and 
snoka  tracking  atudlas  ara  halng  conducted 


3.  SNOW  TWO/Snoka  Mask  VI  Data 

Tha  availability  of  parsonnol  and 
budgat  restrict lono  proven tad  our 
participation  In  tha  first  half  of  tha 
SNOW-TVO/Snoka  Mask  IV  field  anarclaa. 

Our  Winnebago  arrived  on  alts  after  tha 
Chrlstaae  racasa  and  tha  Instruments 
wars  In  operation  fron  January  8th  thru 
January  24th.  Snowfall  naaourananto 
wars  aada  on  sight  (8)  separata  days. 

Table  1  shows  those  periods  of  operation 
and  Indicates  anew  Intensities  and  ob¬ 
served  crystal  types.  Of  theea  days 
only  two,  16  and  23  January,  had  suffi¬ 
cient  snow  falling  Into  all  thraa 
Instruments  to  warrant  further  analyses. 
For  the  other  ala  days,  vary  light 
snowfall  was  recorded  by  tha  SEN  with 
vary  little  data  obtained  by  tha  W1 
and  ME. 

Tha  parioda  of  study  for  the  16th 
and  23rd  wars  determined  by  tha  number 
of  partlelas  anon  on  tha  fall  velocity 
Indicator  (FV1).  Sacanaa  of  tha  time 
consuming  labor  involved,  the  studies 
ware  limited  ta  the  first  fifty  fras 
falling  partlelas  of  each  half  hour 
period  of  comparatively  heavy  snowfall, 
la  addition,  crystal  typo  and  fall 
characteristics  worn  determined  with  an 
much  accuracy  an  tha  limitations  of  the 
video  system  allows.  These  measure* 
manta  may  not  bn  fully  raprnaontatlva 
of  tha  natural  snowfall  distribution 
because  of  tha  small  sample  volume  and 
aaalyat  subjectivity.  Tha  snow  struc¬ 
ture  recorder  (ME)  uao  need  to  type  par¬ 
ticles  at  car responding  tinea.  _  Detailed  , 


On  tha  16th  of  January  1984,  five 
study  periods  warn  as lac teds  2000, 

2030,  2100,  2200,  and  2230.  All  AVGL 
Instruments  ware  operating  during 
these  periods  of  relatively  good  snow¬ 
fall.  During  thesa  parioda  tha  first 
fifty  free  falling  partlelao  seen  on  tha  . 
'  FVI  wars  measured  for  largest  dimoa- 
1  olon  and  for  fall  velocity.  These 
naaourananto  ara  shown  la  Figure  2,  fall 
'velocity  vs.  alas  plots,  with  A  tha  lar¬ 
gest  physical  dimension.  The  solid 
Unas  in  tha  figures  are  tha  least. square 
regression  linos  and  tha  dashed  lines 
show  plus  or  minus  ana  standard  devla- 
*  tlon.  The  dote  ara  individual  particles. 
The  alas  range  on  this  day  la  broad  with 
largest  dimensions  fron  .3  ■  to  16.6 
an  and  fall  velocities  fron  .3  m  esc"* 
to  .93  a  sec”* .  Snow  types  seen  on 
tha  fall  velocity  Indicator  ara  manyi 
stallars,  spatial  dendrites,  aggregates 
of  dendrites  and  graupelllke  snow  In  tha 
first  and  fourth  cases;  dendrites 
added  In  tha  2030  sample;  rimed  dendrltea 
and  snow  pallets  during  tha  2100  eaaple; 
and  rimed  plates  during  the  2230  samples. 
Fartideo  leas  than  .3  am  ara  not 
visible  on  tha  IVI  because  of  tbs  Halted 
video  resolution.  Thara  appears  to  be 
some  relationship  between  particle  sice 
and  fall  velocity.  Similarities  do 
eaist  between  currant  analyses  and  those 
preformed  on  SNOtHME-A  and  SNOIHMK-B 
data  as  reported  in  5N0W-0NE-A  and  B 
Characterisation  Nsaauroaants  and  Data 
Analysis  (Berthel,  at  al,  1983).  The 
anew  structure  racardar(SM)  data  wee 
examined  for  tha  aaaa  five  periods  and 
particle  types  da tormina.  Nuch  tha 
same  particle  variety  obderved  aa  the 
FVI  is  scan  on  the  ME.  Samples  of 
the  study  parioda  are  saan  in  figure  3. 
The  ability  to  "move  tha  instrument  to 
face  into  the  storm  has  aada  a  signifi¬ 
cant  change  in  the  amount  af  data 
recorded.  Tha  current  configuration 
continues  to  give  good  results.  Sauplaa 
far  the  five  time  parioda  ara  shown  in 
figure  A.  Tha  anew  ruts  motor  (SEN) 
functioned  wall  on  tha  16th,  much  data 
arc  available  bat  fchn  snowfall  was 
light.  This  Instrument  operated  from 
•747(30  on  tha  16th  ta  00M  on  tha 
17th.  During  that  purled  only  light 

volant  omow  rates  of  <•!  ua  hr**  were 


♦  '  *1  '  r  .»  •  M|l  *  * 

#  !•  '  l,r  *•»)  iir  I  iff  inv> 


(V'dVVJ  l ,  'l-  I  ("  \ I 

r..|||*  I  I  It!  .H|t  1 1  *  a  •  *  \  9*  «  01 

hh|  f.ivi*  iv 


FALL  VELOCITY  (m  f*) 


6  »•  %,  «%♦**  *  »  •»#**♦♦  • 


I <* r  prinf  i I 


/ 


recorded  for  such  of  the  dey  with  the  |  tide*.  On  thle  dey  the  lergeet  phyelcel 
heevleet  period  recording  «  .)■  hr"1  dlnenelone  eery  fro*  .3  to  8.6  an,  coo- 

froe  2000  -  2300.  Figure  5  ehowe  the  elderebly  aaaller  then  the  16.6  aa 

enoe  race  olote.  pertlcleo  eeen  in  the  16th  Jen  data. 

The  fall  velocltiee  varied  froa  .27  a 
eec~l  to  1.16  a  eee"*,  a  broader  range 
5.  23  Jenuary  1984  than  eeen  on  the  16th.  Cryetal  typee 

eeen  on  the  FVl  were  varied*  The  flret 
The  23rd  of  January  data  wee  ana-  etudy  period  Included  aggregatea  of 

lyeed  la  the  eaae  faehlon  ae  the  16th.  atellara,  capped  coluana,  riaed  platea, 

While  the  enow  wae  aore  Intense  than  epatlal  dead rl tee,  greupelllhe  enow; 

on  the  16th,  it  wae  eo  only  for  ehort  the  eecond,  riaed  deadrltee,  atellara, 

per lode.  Three  perlode  of  relatively  aggregatea  of  platea,  coluana,  and 

good  enow  were  eelectedi  1430,  1300  and  graupelllke  enow;  the  third,  aggregatea 

1630.  The  flre.t  fifty  free  falling  par-  of  dandrltee,  riaed  deodrltea,  graupel- 

tlclee  were  aeaeured  for  fall  velocity  like  enow,  platea,  and  coluana.  Saaplea 

end  aaxlaua  dlaenelon.  Theee  aeaeure-  1  froa  theee  perlode  are  ehown  in  Figure 

a ante  are  ehown  in  Figure  6  fall  velocity  7.  The  enow  etructure  recorder  ehowa 

ve  else  plote  with  1  the  largeat  phyelcel  a  alallar  variety  with  bullet  roeettea 

dlaenelon.  The  eolid  line  la  the  leaet  added  in  the  1430  period,  and  hexagonal 
equaree  regraealon  line  and  the  daehed  graupel  in  the  third.  8aaplee  are 
llnee  ehow  plua  or  alnua  one  atandard  ehown  in  Figure  8.  The  enow  rate  aeter 

deviation..  The  dote  are  individual  par-  equivalency  plote  for  theee  and  eurround- 


snow  rat*  plot* . 


5.  »  January  im 

The  23rd  of  January  data  wao  ana¬ 
lysed  la  tha  aaaa  faahloo  aa  the  16th. 

Uhl la  tha  enow  was  aora  latanaa  than 
on  tha  16th,  It  was  ao  only  for  abort 
porloda.  Three  periods  of  relatively 
good  a now  ware  aalactadi  1630,  1300  and 
1630.  Tha  first  fifty  free  falling  par¬ 
ticles  wars  asaeured  for  fall  velocity 
and  aaxlaua  dlaanslon.  Those  aessure- 
aants  are  shown  In  figure  6  fall  velocity 
va  alas  plots  with  6  tha  largest  physical 
dlaanslon.  Tha  solid  lias  Is  tha  least 
squares  regression  line  and  the  dashed 
lines  show  plus  or  alnus  one  standard 
deviation..  Tha  dots  ars  Individual  par- 


The  fall  velocities  varied  froa  .27  a 
•ac“*  to  1.16  a  sac"1,  a  broader  range 
the*  aaaa  on  the  16th.  Crystal  types 
aaaa  on  tha  FVl  were  varied.  The  first 
study  period  included  aggregates  of 
otellars,  capped  coluane,  riaad  plates, 
spatial  dendrites,  graupellika  snow; 
the  second,  riaad  dendrites,  ateliers, 
aggregates  of  plates,  coluans,  and 
graupellika  snow;  the  third,  aggragatas 
of  dendrites,  riaad  dendrites,  graupel¬ 
lika  snow,  plates,  and  coluans.  Saaplas 
froa  these  periode  are  shown  In  figure 
7.  The  snow  structure  recorder  shows 
a  s teller  variety  with  bullet  roaattas 
added  In  the  1630  period,  sad  hexagonal 
graupel  In  tha  third.  Saaplas  are 
shown  in  figure  8.  Tha  anew  rata  aatar 
equivalency  plots  for  these  and  surround-. 
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figure  6.  23  January  1986  fall 
velocity  vs  largest  dlaanslon 
plots  • 
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Figure  7.  Mil  velocity  indicator  particle  iaegee  on  23  Jaauarjr  1984. 
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rata  plota 


Conclual 


Hi  havo  ciwparai  tka  (all  uoloclty 
ralatioarhlpo  (ran  IHOH  TH9/fnoka  Mwk 
XV  with  thoaa  of  WOW  0—  »  aai  1  (bottl 
at  al»  1993)*  Tha  opuatlona  darlaod 
(row  tha  23  January  1994  data  amorally 

Tho^^|Mt'Sh/waalfftelonta  aanforn  with 
thoaa  abtalaod  an  19  January  1994, 
although  tha  alopoa  (ton  tha  19th' a 


Tha  data  pathorad  thua  far  in  tha 
MOW  projaeta  am  tha  baglanlaa  of  a 
oloclty  data  haaa.  Hi  foal  that  tha  mflnanaata 
a  HMh  aada  la  both  laatrunaat  parfomanea 
1  (barthal  ^  4ata  raduetlon  toahalauaa  will  anahla 


obwlawa  dlffaranaa  i 
afflalanta  (ran  MO 
1991  atom.  Thoaa  < 
apptanlnataly  forty 


In  tha 

•a  31  1 


ua  to  ospond  thla  boon  groatly*  It  la 
hopad  that  by  aanpllag  a  wtda  warloty 
of  partlela  atom  Mat  wo  will  ha  abla 
to  dorian  aguatlono  that  will  bo  appll- 
aabla  to  broad  a a  impart aa  of  eryotal 


Mhlla  tha 
fallawlm 


71MB  (BBT) 


figure  9.  23  January  1994  snow  rata  plats. 


Cone lua Iona  The  4ata  gathered  thus  (a r  la  the 

MOV  projwti  ara  the  baglanlag  af  a 

Mt  ha coapared  tha  fall  velocity  data  bees*  NU  faal  that  tha  reflaaaaato 
relationships  frou  SUOW-TW)/Snoka  Usak  node  la  hath  laetrumnt  perfotaaaoa 
IV  with  thoaa  of  and  B  (Barthal  iad  data  reduction  taehalfuaa  will  aaahla 

at  al,  1983)*  Tha  equations  derived  ua  to  espoad  thla  haaa  graatly.  It  la 

froa  tha  23  January  1984  data  generally  hoped  that  hy  aaagllag  a  wide  variety 

aat^h  thoaa  froa  SHOW  OUt-I.  .  of  particle  alsaa  that  wa  will  ha  able 

The'  equation, -coef f lelanta  confora  with  to  darlaa  equations  that  will  ha  appll- 
thoaa  obtained  on  16  January  1984,  cable  to  broad  catagorlaa  af  cryatal 

although  tha  olopaa  froa  the  16th' a  typos* 

‘data  ara  gonorally  saaller*  The  aoat 

obvious  difference  la  aeon  In  tha  co-  Kecoaaanda t Iona 

efflclenta  froa  SHOW  OMK-A's  31  January  . . 

1982  atom*  Theae  coef flclonto  worn  Mhile  the  laatrwaaat  aodlflcatlona 

approslaately  forty  percent  higher.  aado  following  SNMHNB-S  proved  aec- 

Thoaa  coaparlaooa  my  indicate  that  tha  cessful,  aa  daaaaat rated  by  tha  batter 
particle  aix  on  23  January  1984  and  12  definition  in  Wl  data,  wa  feel  that 

Docaaber  1982  were  aanawhat  elailar  to  16  further  chaageo  my  bd  Indicated*  Stu- 

Jaauary  1984,  hawing  alow  falling  dlaa  ara  currently  taking  place  la  tha 

flakee  in  tha  large  aim  category*  Tha  laboratory  on  tha  feaaihlllty,  of  mlag 
aquation  free  31  January  1982  could  be  polarised  light  to  enhance  our  ability 

explaiaod  by  tha  presence  of  part  Idea  to  am  aad  manure  tha  omller  particles 

of  higher  densities;  however,  at  thin  through  hatter  definition*  Tha  ■ sap 11 eg 

point,  that  la  pure  speculation*  velum  of  the  WI  hasjbeeo  ins  vanned  aad 
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proper  focal  l*«|tk  if juitainti  ■*!«• 

Tkii  ihoil4  lacroaoa  greatly  the  auabor 
of  particles  available  for  study.  The 
possibility  of  fl|ltlila|  tha  image  ia 
being  esplored,  aa  wall.  Although  tha 
addition  of  a  rotary  tohla  to  improve 
colloctlag  efficiency  Ilf  aot  receive 
aa  iadeptb  toot  haaaaaa  of  vary  scant 
snow  fall  aaf  horlsootal  wind  prohleaa , 

It  4oee  appear  to  have  had  sous  socceaa  I 
aad  plaaa  are  ha&ag  made  ta  aochaalso 
the  tshla  for  ooalar  aaa.  A  saow  volaao  I 
recorder  should  ho  ceuplotod  hy  tha 
fall  of  IMA  aad  ta  operatloa  for  oast 
wtoter.  Work  la  hoiag  atartad  aa  tha 
developuoot  at  aa  AP6L  AIM  aloag  tha 
llaee  of  those  hoiag  used  currently  hy 
C88BL.  HP  hope  relieve  thla  available 
la  the  near  future.  The  data  gathered 
ia  SNOW  TMD/Snohe  Meek  VI  at 111  leavaa 
uaaaeaafed  auaatioaa  regarding  wind 
of facta  aad  accuracy  of  oaall  soap  lea. 
Preliminary  airflow  atudioa  have  been 
conducted  but  further  atudioa  are  neces¬ 
sary  before  full  aasoaaaoat  can  be  aade. 
It  ia  eapected  that  thaao  atudioa  will 
ha  conducted  by  fall  SA.  Ms  have  da** 
fined  no  fault  ia  tha  SBN  operating  la 
light  a now  aad  assume  tha  recorded  data 
to  be  correct,  farther  atudioa  will 
ha  performed  aa  comparison  data  baesmaa 
available. 
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being  explored*  ae  well*  Although  the 
addition  of  a  rotary  table  to  lap rove 
collecting  efficiency  did  not  receive 
an  lndepth  teat  becauee  of  very  ecant 
enow  fall  and  horlxootal  wind  problene , 
It  doea  appear  to  have  had  none  eucceee 
and  plana  are  being  node  to  aachaalsa 
the  table  for  cooler  uae*  A  anew  voluae 
recorder  ehould  be  coapleted  by  the 
fall  of  1904  and  In  operation  for  nest 
winter.  Herb  Id  being  atarted  on  the 
development  of  an  AfGl*  AS 08  along  the 
llnee  of  thoae  being  wood  currently  by 
CAUL.  Ub  hope  to  "have  thla  available 
In  the  near  future.  The  data  gathered 
In  SNOW  TWO/ Smoke  Hack  VI  atlll  leaven 
unanswered  questions  regarding  wind 
effects  and  accuracy  of  saall  saaplaa. 
Frellalnary  airflow  atudles  have  been 
conducted  but  further  studies  are  neces¬ 
sary  before  full  asseseaent  can  be  aade. 
It  la  expected  that  these  studies  will 
be  conducted  by  fall  04.  Me  have  de¬ 
fined  no  fault  la  the  SRM  operating  In 
light  snow  and  aoeuaa  the  recorded  data 
to  be  correct,  further  atudles  will 
be  performed  aa  comparison  data  bec< 
available. 
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